This review describes the synthesis and structure-activity relationship (SAR) study of muraymycins (MRYs), which are potent antibacterial nucleoside antibiotics. The key elements of our synthetic approach include the preparation of L-epi-capreomycidine via a C-H amination reaction and a convergent assemblage to construct of the framework of MRYs using Ugi four component reaction. With this approach theˆrst total synthesis of MRY D2 and its epimer, epi-MRY D2, which does not have lipophilic substituents, has been accomplished. The fact that MRY D2 and it's epimer did not show any antibacterial activity indicated the lipophilic substituents of MRYs plays an important role in membranepermeability. Hence, MRY analogues with lipophilic substituents were designed and synthesized simply by altering the aldehyde component in Ugi four-component assemblage. The MRY analogues with lipophilic substituents exhibited improved antibacterial activity against anti drug-resistant bacteria. It was also suggested that the accessory urea-dipeptide motif might contribute to MraY inhibitory and antibacterial activity. Our synthetic approach would eŠectively provide a variety of MRY analogues and resultant SAR information brings us directions to create further MRY analogues.
The activities of the compounds were tested against puriˆed MraY from B. subtilis. The assay was performed in a reaction mixture of 10 ml containing, inˆnal concentrations, 100 mM Tris-HCl, pH 7.5, 40 mM MgCl 2 , 1.1 mM C55-P, 250 mM NaCl, 0.25 mM UDP-MurNAc-[ 14 C]pentapeptide (337 Bq), and 8.4 mM N-lauroyl sarcosine. The mixture was incubated for 30 min at 37°C. The radiolabeled substrate UDP-MurNAc-pentapeptide and reaction product (lipid I, product of MraY) were separated by TLC on silica gel plates. The radioactive spots were caluculated with respect to a control assay without the inhibitor. Data represent the mean of independent triplicate determinations. MICs were determined by a microdilution broth method as recommended by NCCLS with cation-adjusted Mueller-Hinton broth (CA-MHB). Serial 2-fold dilutions of each compound were made in appropriate broth, and the plates were incubated with 5×10 4 CFU of each strain in a volume of 0.1 ml. Plates were incubated at 35°C for 20 h, and then, MICs were scored. 
